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2 ,2 '-B ip y rid in es  a re  w ell-know n ligands which form  
co m p lex es  with c o p p e r ( I I )  in a 1:2 m e ta l  to  ligand 
ra t io  [1-4]. A s  p a r t  o f  o u r  p ro g ra m  a im ed  at th e  
d e v e lo p m e n t  o f  host m o lecu le s  w hich  co n ta in  a m eta l  
c e n te r  as well as a b in d ing  site  (so called  m e ta lloh o s ts  
[5]), we d esc r ib e  h e re  a novel crow n e th e r  su b s t i tu ted  
2 ,2 '-b ip y r id in e  ligand (1). L igand  1 fo rm s an unusua l 
1:1 com plex  w ith  c o p p e r ( I I )  (2, Fig. 1).
L igand  1 w as syn th es ized  by t re a t in g  1,4,7,10- 
te t ra o x a -1 3 -a z a c y c lo p e n ta d e c a n e  [6] with 5 '-  
ch lo ro ca rb o n y l-2 ,2 '-b ip y r id in e  [7, 8] in d ich lo rom e- 
th a n e  in th e  p re s e n c e  o f  t r ie th y lam in e  as a base . 
C o lu m n  c h ro m a to g ra p h y  (silica 60H , e lu e n t  C H C l3/ 
M e O H  98/2  vol./vol.)  y ie lded  ligand 1 in 52%  yield 
( f l f =  0.6 on  silica 60H , C H C l3/M e O H  9/1 vol./vol.).
A d d i t io n  o f  1 equiv. o f  C u (C 1 0 4) 2- 6 H 20  to 1 in 
e th a n o l  gave a c lea r  b lu e  so lu tion . E v a p o ra t io n  o f  
th e  so lven t a n d  rec rys ta ll iza tion  f ro m  e th a n o l  y ie lded  
m e ta l lo h o s t  2 as b lu e  crystals (95%  yield). T h e
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Fig. 1. Drawing of complex 2. The solvent molecules, 
hydrogen atoms, anions and axial ligands are omitted for 
clarity.
•Author to whom correspondence should be addressed
s to ich e io m etry  o f  th e  com plex  was [ C u ( l ) ] (C 1 0 4)2 - 
(C 2H 6O H ) 3 • ( H 20 ) 2.
T h e  U V -V is  sp e c tru m  of  2 show ed  an  ab so rp tio n  
b a n d  at 705 nm  (e =  29 mol I - 1 ). In th e  m ass sp ec ­
t ro m e te r  (m atr ix  glycerol o r  n itrobenzy la lcoho l)  2 
was partly  re d u c e d  to  th e  c o p p e r ( I )  s ta te .  T h e  m ost 
in ten se  p eak s  w ere  fo u n d  at m /z  563 (M  — C 1 0 4) and  
m /z  464 ( M — 2 C 1 0 4). Cyclic v o l tam m etiy  on  com plex  
2 in C H 3C N  rev ea led  a quasi-revers ib le  C u II/C u I 
red u c t io n  wave at E m  —0.12 V  versus F c /F c  + . In  
ace to n itr i le  so lu tion  2 b eh av ed  as a 2:1 e lec tro ly te  
(,Am =  292 ¿¿S/cm, 1 0 “ 3 M  so lu tion )  [9].
A n  X -ray  analysis w as ca rr ied  o u t  to d e te rm in e  
th e  exact s t ru c tu re  o f  com plex  2.
Crystal d a ta  fo r  2: C ^ H ^ IS ^ O  18C l2Cu, space  g ro u p  
p'l, a =  10.160(1), b —13.014(1), c =  15.934(2) A, 
a =  74.18(1), /3 =  84.83(1), y =  71.54(1)°, V =  1923.0(4) 
A 3, Z  =  2. T h e  s t ru c tu re  was solved by a u to m a te d  
v ec to r  sea rch  m e th o d s  using 2586 observed  reflection  
in tens it ie s  a n d  re f ined  to  R  =  0.065.
F ig u re  1 show s a d raw ing  o f  com plex  2. T h e  c o p p e r  
c e n te r  is six c o o rd in a te d  an d  su r ro u n d e d  by o ne  
bipyridyl un it,  two w a te r  m olecu les , o n e  p e rc h lo ra te  
oxygen, a n d  a carbony l oxygen a to m  o f  a n e ig hb o u rin g  
com plex . In the  solid s ta te  2 is actually  a d im er: 
two c o p p e r  a to m s a ro u n d  a c rys ta llograph ic  c e n te r  
o f  sym m etry  a re  b r id g ed  by th e  two carbony l oxygen 
a tom s. T h e  c o o rd in a t io n  g eo m etry  a ro u n d  c o p p e r  is 
bes t  d e sc r ib ed  by an  e lo n g a te d  o c ta h e d ro n .  T h e  usual 
c o p p e r  to  oxygen a n d  n i tro g en  d is tances  a re  fo u n d  
[10].
T h e  basa l  p la n e  o f  th e  c o p p e r  c o o rd in a t io n  
o c ta h e d ro n  is fo rm ed  by N (2 )  a n d  N (8 )  o f  th e  2 ,2 '-  
b ipy rid ine  ligand a n d  0 ( 3 0 )  and  0 ( 3 1 )  o f  th e  two 
w a te r  m olecu les .  T h e  ap ica l positions  a re  occup ied  
by a m o n o d e n ta te  c o o rd in a t in g  C 1 0 4 an io n  an d  a 
carbony l oxygen. A s m any  as seven hydrogen  b o n d s  
to  w a te r  a n d  e th a n o l  a re  p re s e n t  in th e  s tru c tu re .  
A s  a resu lt  o f  th e  s tab iliz ing  effect o f  th e  hydrogen  
b o n d s  th e  c row n  e th e r  ring is pa rtly  u n fo ld ed .  I t
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has an e lo n g a ted  sh a p e  and  lies m o re  or less in the  
sam e  p lan e  as the  b ipyrid ine  unit.
T o  o u r  know ledge  c o m p o u n d  2 is th e  first exam ple  
o f  a 1:1 c o p p e r ( I I ) -2 ,2 '-b ip y r id in e  complex*. W e are  
cu rren tly  studying the  com plexa tion  p ro p e r t ie s  o f  
m e ta l lo h o s t  2. P re lim inary  ex p er im en ts  ind ica te  th a t  
guest m o lecu les  can  be  b o u n d  in th e  crow n e th e r  
ring o f  2 and  at its m eta l  cen tre ,  e.g. h is tam ine  • H C 1 0 4 
(1:1 com plex  U V -V is  Amax (e) 715 nm  (146), K ass 
103 M; 1:2 (hos t:gues t)  com plex  K ass 25 M ). D e ta ils  
will be p re se n te d  in a full p a p e r  [10].
*In one paper the isolation of a 1:1 Cu(II)-2,2'-bipyridine 
complex is mentioned. No details were given, however, 
see ref. 1. Spectroscopic (EXAFS/UV-Vis) evidence for 
a 1:1 complex of Cu(Il) and bipyridine was recently pre­
sented in ref. 4.
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